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Environmental stress factors influencing the yield
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The avallability of the most abundant nutrient in the soll is only as
good as the availability of the least abundant nutrient in the soil *

Minimum
Nutrient x

* when all other environmental
conditions are optimal
(Water Ilght temperatu re etC ) Liebig’s barrel, http://en.wikipedia.org/wiki/Liebig%27s_law_of_the_minimum




Nutrient uptake needed for good growth and reproduction

Nutrient uptake

from soil into

Macro nutrients

plant tissue

Element Nutrient
concentration in
plant tissue
[mg kg™ dry
weight]
nitrogen (N) 15000
potassium (K) 10000
phosphorus 2000
(P)
magnesium 2000
(Mg)
i - Carbon (C) oo
calcium (Cz Oxigen (O) a95/o|.
ry matter
sulfur (S) | Hydrogen (H)
derived from air, water

Micro nutrients

Element Nutrient
concentration in
plant tissue

[mg kg™ dry

weight]
Iron (Fe) 100
chlorine (Cl) 100
Mmanganese 50
(Mn)
boron (B) 20
zinc (Zn) 20
copper (Cu) 6
nickel (Ni) 0.1
molybdenum 0.1

(Mo)



Nutrient demand changes during plant development !

Uptake of macro-nutrients by maize plants during growth (example)
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Nutrient losses from the soil solution
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Organic matter as a source of plant nutrients
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Effects of organic matter application:

soil chemistry
*pH/Eh
* salt concentration

soil physics

* humus accumulation

* water holding capacity
* aeration

Factors influencing decomposition:

* organic matter chemistry
* soil biology
* abiotic conditions
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Hansen 2002. DAISY, a flexible soil-plant-atmosphere system model. (modified)



Prediction of nutrient demand and availability - Example Nitrogen

.., Plant N content (g N /ha) gs
[ | £
Fertilizer =| Plant N demand | — | N availability 2501 i
200 + %:
— Plant N demand: 150 - £
Eg
expected N uptdke > 100 1 e
required excess|soil Nmin (0-50 kg ha) 50 1 o4

0 ' f%e

>Navaitabitity: 0 0 ags

: , days
*soil Nmin at start

*soil Nmin losses ‘N mineralization

* leachin :| — Y
9 0 0 - — Alfalfa‘
* gas emissions o Q w0 shoots
o S 20+ A ; e
* immobilization 3 % 1 .f'wbaﬁ"&fffffz
*s0il Nmin input 15 N ' i
Q v ,I:._ : f
* N mineralization from soil organic matter8” 2 s .
. 30 |
(added organic matter) > = o | ¥ Maizel
*N deposition / N fixation To e w w SHAW,
time (days)

Trinsoutrot et al. 2000. Soil Science Society of America Journal 64, 918-926. (modified)
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